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You may search these terms through the use of the find or [Ctrlllfl keys. 

The monthly mercury tests by coal type are reported for all units at the facility. The unit tested at the 
facility may burn one or more of the types of coal types that were tested for mercury. You should 
manually match the type of fuel during the emissions test to the types of coals measured during the 
year for comparison purposes. 

NOTES FOR CALCULATIONS 

Some FGD units were operated with an active bypass of the control device during the testing. For units with a 
bypass around the unit (some of the furnace gas was vented to the stack without treatment by the control device) 
the measured data were used to estimate the concentration and flow rates as if all of the gas were treated by the 
control device. 

For units with multiple control devices in series, only the last control device was tested. Those units with multiple 
controls in series had no direct measurements of the furnace exit gas before the first control, and those 
calculations of the exiting furnace gas are reported as zero in the detail data and are blank in the 
summary data. 

Mercury concentrations that are reported as non-detect are estimated as one half the quantification limit. 

In a few cases the fraction removed is negative. These negative numbers are reported as calculated on the 
same basis as the other numbers, without setting the fraction to zero removal. A removal that is less than zero is 
a physical impossibility and should be viewed as an artifact of the test program. 

The mercury loading factors (Ib HgTTBtu) are calculated by two methods, (1) the mercury rate divided by the 
heating rate of the coal and (2) the concentration of Hg multiplied by an F factor and corrected for oxygen content. 
The F factor method is thought to be more accurate because of potential problems in reporting coal feed rates 
and flue gas flow rates. 

The two methods for evaluating the mercury loading factors (Ib HgTTBtu) may produce significantly different 
results. When this difference occurs, the reason is often due to test report inaccuracies of the flow rates of the 
gas entering the control device. In the case of Montrose, the flow rate into the control device was reported as one 
fourth of the total flow rate of gas, and the loading based upon this lower flow gas flow rate was also one fourth of 
the loading based upon concentration (F factor). Possibly three fourths of the flow was diverted to other control 
units. 

In some of the units (Valmont, Craig Unit 3), the mercury concentrations reported for the coal analysis were less 
than the mercury concentrations reported during the yearly tests. In the case of Valmont, the mass balances of 
the mercury out of the furnace would have been better if the typical or yearly average values were used. In the 
case of Craig Unit 3 the mass balances are better with the reported test mercury concentrations in the coal. The 
reported concentrations for the test data are used for the calculations, with the possible exception of Polk (see the 
comment for Polk under detail data). 

Speciation values were obtained for the runs that reported Hg measured as particulate, oxidized, and elemental 
directly downstream of the tested unit. In these cases, the fraction of Hg in the speciation was calculated as the 
average value of the species for the three runs, divided by the average value of the sum of all species for the 
three runs. The Ib Hg/TBtu for each species was the product of the value for the Ib total HgTTBtu and the fraction 
of Hg for the species. 



Speciation values were reported for Hg downstream of the tested unit. In some cases, the speciation values were 
measured after the return and mixing of gas that bypassed the control device. Estimation of the speciation values 
by material balance is believed to be in error and is not reported in the data set. Negative values for the 
particulate and oxidized Hg were calculated and are thought to be in error due to measurement artifacts upstream 
of the control device or speciation rearrangement during the bypass duct flow. 

COAL TESTING TERMS 

MONTH = The month of the testing, 1 is January, 2 is Feb., etc. 

number measurements = The number of mercury concentrations reported for the month. 

number nondetects = The number of mercury concentrations reported that were below the quantitation limit. 

average Hg in fuel (ppmw) = The monthly average for the fuel type, parts per million by weight. 

percent relative deviation (PRD) = The ratio of the standard deviation to the average, expressed as a percentage 

standard deviation (ppmw) = The standard deviation of the monthly mercury concentrations. - 

highest (ppmw) = The greatest value of the mercury content reported for the month. 

lowest (ppmw) = The least value of the mercury content reported for the month. 

MISCELLANEOUS TERMS 

Tested control = The name of the tested mercury control device(s). 

LOCATION = The position of the exit sample port with respect to the bypass vent where one exists. After control 
means that the control exit was sampled before the return of the bypass gas. After bypass means that the control 
exit was sampled after the return of the bypass gas. 

name of fuel = In the column heading, this term refers to the fuel type that was tested on a monthly basis. 

fuel in test = The fuel type that was burned during the emissions test. 

SPECIATION = Refers to the type of mercury that is present: as elemental, as oxidized, or as 
sorbed on particulate matter. 

ELEMENTAL MERCURY = Mercury that is present in the elemental or unoxidized form in the duct or stack gas 
stream. 

OXIDIZED MERCURY = Mercury that is present in a compound form with chlorine, oxygen, or other 
oxidants in the duct or stack gas stream. 

PARTICULATE MERCURY= Mercury that is sorbed on the particulate matter in the duct or the stack gas 
stream. 

UNIT NAME = Most facilities have multiple units. This is the assigned name for the unit that was tested. 

average Hg in fuel (ppmw) = The average mercury concentration measured in the fuel (from 1999 year testing). 



CI in test coal (ppmw) = The average chlorine for the coal during the emissions test. 

Hg in test coal (ppmw) = The average mercury for the coal during the emissions test. 

Hg out furnace/ Hg in coal = The ratio of the mercury in the exiting furnace gas to the mercury in the coal. 
This number is expected to equal approximately one. 

Ib Hg/TBtu out furnace = The pounds of mercury leaving the furnace per trillion Btu in the coal. Estimated from 
the measured concentrations and flow rates of coal and gas. 

F factor Ib Hg/TBtu out furnace = The exit concentration in the furnace gas multiplied by a conversion Fuel 
Factor (F) and corrected for the oxygen concentration in the gas. The Fuel Factor was 9840 dscf/106 Btu. The 
oxygen correction was 20.9/(20.9-0), where 0 is the percent oxygen in the combustion gas. 

fr.remove coal-stack = The fraction of the mercury in the coal that is removed before exiting the stack. 
This estimate assumes that all of the gas is treated by the control device. (corrected for bypass) 

fremove control = The fraction of the mercury in the treated gas that is removed by the control device that was 
tested. - 

Ib Hg/TBtu out control = The pounds of mercury leaving the control per trillion Btu in the coal. Estimated from 
the measured concentrations and flow rates of coal and gas. 

F factor Ib Hg/TBtu out control = The exit Hg concentration from the control device multiplied by a conversion 
fuel factor (F) and corrected for the oxygen concentration in the gas. 

particulate F factor Ib Hg/TBtu out control = The concentration of Hg sorbed on particulate that is measured 
exiting the control device multiplied by a conversion fuel factor (F) and corrected for the oxygen concentration in 
the gas. 

oxidized F factor Ib HglTBtu out control = The concentration of oxidized Hg that is measured exiting from the 
control device multiplied by a conversion fuel factor (F) and corrected for the oxygen concentration in the gas. 

elemental F factor lb Hg/TBtu out control = The concentration of elemental Hg that is measured exiting from 
the control device multiplied by a conversion fuel factor (F) and corrected for the oxygen concentration in the gas. 

Inlet last control temp (C) = The temperature in Celsius of the gas entering the control device. 

stack temp (C) = The temperature in Celsius of the gas exiting the control device. In most cases this is 
measured in the stack. 

Ib Hg/TWH from coal = The Hg emissions (Ib Hg) per electric power generation rate (TWH, tera watt hour) from 
the coal. The fuel rate and heat content is used for the energy rate from coal combustion. Assumes a power 
conversion efficiency of 0.322. ib HgflWH is one million times greater than Ib Hg/MWH. 

Ib Hg/TWH from concentration = The Hg emissions (Ib Hg) per electric power generation rate (TWH, tera watt 
hour) from the coal. The oxygen concentration is used to estimate the energy rate using the F factor. Assumes a 
power conversion efficiency of 0.322. 



Ib Hg/MWH from coal = The Hg emissions (Ib Hg) per electric power generation rate (MWH, mega watt hour) 
from the coal. The fuel rate and heat content is used for the energy rate from coal combustion. Assumes a 
power conversion efficiency of 0.322. 

Ib Hg/MWH from concentration = The Hg emissions (Ib Hg) per electric power generation rate (MWH, mega 
watt hour) from the coal. The oxygen concentration is used to estimate the energy rate using the F factor. 
Assumes an energy efficiency conversion to electricity of 0.322. 

EMISSION MODIFICATION FACTOR = A fraction with a range of 1 .O - 0.0 that represents the ratio of the 
mercury discharged from a control device to the mercury present in the control device entrance. If a control 
device has little effect on the mercury removal, the emission modification factor will beapproximately 1 .O. If the 
control device removes 90% of the mercury, the emission modification factor will be 0.1. 

EMF = Abbreviation for Emission Modification Factor 

PERCENT REMOVAL = the percent of the mercury that is removed by the control device. In general, 
the percent removal is presented as one number that represents the combined effect of the fuel, 
the boiler type, the NOx control, the particulate control, and the SOx control. 

FURNACUBOILER = Terms used to describe the combustion device used to convert coal into carbon dioxide 
and water with the chemical release of heat used to create steam for power generation. The furnace combusts 
fuel; the boiler converts water to steam. 

- 

SOx = Oxides of sulfur. These include precursors of sulfuric acid, formed by reaction with water 
in the atmosphere. 

NOx = Oxides of nitrogen. These include precursors of nitric acid, formed by reaction with water 
in the atmosphere. 

PM = Particulate material. Coal contains some minerals that are not consumed in the combustion 
process, but remain as ash or particulate material potentially discharged in the stack gas. 

FUEL TYPE 

ANTHRACITE = Anthracite coal is a combustible rock composed of organic and mineral materials 
that has formed over time by vegetative decay and mineral deposition. The properties of 
coal vary depending on the type of vegetative matter and the formation conditions 
(reference ASTM D 388-82). In general, anthracite coal has a higher heating content 
(Btu/lb) than bituminous coal. 

BITUMINOUS = Bituminous coal is a combustible rock composed of organic and mineral materials 
that has formed over time by vegetative decay and mineral deposition. The properties of 
coal vary depending on the type of vegetative matter and the formation conditions (reference 
ASTM D 388-82). Bituminous Coal has a higher heating content (BtuAb) than Subbituminous 
coal. 

BITUMINOUS - HIGH SULFUR = Assumed to be a bituminous coal. This 
extra nomenclature was sought by certain units participating in the 1999 Electric Utility 
Steam Generating Unit Mercury Emissions Information Collection Effort (EU/ICE) in order to 
keep their higher and lower sulfur fuels separate. 



BITUMINOUS - LOW SULFUR = Assumed to be a bituminous coal. This 
extra nomenclature was sought by certain units participating in the 1999 EU/ICE in order to 
keep their higher and lower sulfur fuels separate. 

SUBBITUMINOUS = Subbituminous coal is a combustible rock composed of organic and mineral 
materials that has formed over time by vegetative decay and mineral deposition. The 
properties of coal vary depending on the type of vegetative matter and the formation 
conditions (reference ASTM D 388-82). Subbituminous coal has a higher heating content 
(Btu/lb) than lignite coal. 

LIGNITE = Lignite coal is a combustible rock composed of organic and mineral materials that 
has formed over time by vegetative decay and mineral deposition. The properties of coal 
vary depending on the type of vegetative matter and the formation conditions (reference ASTM 
D 388-82). Lignite coal has the lowest higher heating content (Btu/lb) of the four major 
coal rankings. 

PETROLEUM COKE = Petroleum coke (also called petcoke) is a carbonaceous by-product of the petroleum 
refining process and is burned as a supplemental fuel with coal. - 

WASTE BITUMINOUS = Waste bituminous coal reclaimed from mine waste piles. 

WASTE SUBBITUMINOUS = Waste subbituminous coal reclaimed from mine waste piles. 

WASTE ANTHRACITE = Waste anthracite coal reclaimed from mine waste piles. 

TIRES = Tire derived fuel (TDF), that refers to the use of scrap tires as a substitute for a fossil fuel. As with 
petroleum coke it is burned as a supplemental fuel with coal. 

FURNACE TYPE 

CONV/PC = Conventional, pulverized coal-firing furnace. In pulverized-coal-fired boiler 
systems, coal is pulverized in a mill to the consistency of talcum powder (Le., at least 70 
percent of the particles will pass through a 200-mesh sieve). The pulverized coal is 
generally entrained in primary air before being fed through the burners to the combustion 
chamber, where it is fired in suspension. 

FBC = Fluidized-bed combustor. In an FBC, combustion occurs when coal, together with inert 
material (e.g., sand, silica, alumina, or ash) and/or a sorbent such as limestone, are 
suspended through the action of primary combustion air distributed below the combustor 
floor. "Fluidized" refers to the state of the bed of material (fuel or fuel and inert 
material [or sorbent]) as gas passes through the bed. 

COAL GAS = Integrated Coal Gasification Combined Cycle Units. At a coal gasification power 
plant the coal-fired boiler unit is replaced with a coal gasification unit coupled with a 
gas turbine combustor and heat recovery boiler. The solid coal is gasified by a process in 
which a coal/water slurry is reacted at high temperature and pressure with oxygen (or air) 
and steam in a vessel (the gasifier) to produce a combustible gas. This combustible gas is 
composed of a mixture of carbon dioxide and hydrogen and is often referred to as a synthetic 
gas or syngas. 



CYCLONE = Cyclone firing uses several water-cooled horizontal burners that produce 
high-temperature flames that circulate in a cyclonic pattern. The burner design and 
placement cause the ash to become a molten slag that is collected below the furnace. 

STOKER = Stoker-fired furnace. In stoker furnaces, coal is burned on a bed at the bottom of 
the furnace. The bed of coal burns on a grate. Heated air passes upward through openings 
in the grate. 

TURBO = Turbo-fired. This furnace is a specialized form of a conventional coal-fired furnace. 

WET or DRY = Furnaces are classified as either dry or wet bottom, depending on the ash 
removal technique. Dry bottom furnaces fire coals with high ash fusion temperatures, and 
dry ash removal techniques are used. In wet bottom (slag tap) furnaces, coal with a low 
ash fusion temperature is used, and molten ash is drained from the bottom of the furnace. 

NOx control technology 

NOx = Combustion NOx controls. A variety of combustion control practices can be used 
including low NO, burners, overfire air, off-stoichiometric firing, selective or biased 

burner firing, reburning, and burners-out-of- service. Control of NOx can also be achieved 
through staged combustion (also called air staging). 

NONOX = No combustion NOx controls on the furnace. 

SCR = Selective Catalytic Reduction (a post combustion, add-on, NOx control device). The 
selective catalytic reduction (SCR) process uses a catalyst with ammonia gas ("3) to reduce 
the NO and NO2 in the flue gas to molecular nitrogen and water. 

SNCR = Selective Noncatalytic Reduction (a post combustion, add-on, NOx control device). 
The selective noncatalytic reduction (SNCR) process is based on the same basic chemistry of 
reducing the NO and NO2 in the flue gas to molecular nitrogen and water as the SCR but does 
not require the use of a catalyst to prompt these reactions. 

Sulfur Dioxide control technology 

WETSCRUB = A flue gas desulfurization wet scrubber (FGD, [lime or limestone]), in which 
flue gas containing SO2 is brought into contact with a limestone-water slurry. The SO2 is 
absorbed into the slurry and reacts with limestone to form an insoluble sludge. 

COMP COAL = Compliance coal has a specifically desired low sulfur content to bring emissions 
into compliance with SO2 regulations. Compliance coal may be obtained through the mining of 
lower-sulfur coais, coal washing, and/or coal blending. 

SDA = Dry lime/spray dryer adsorber followed by a baghouse. In an SDA, flue gas is 
contacted with fine spray droplets of hydrated lime slurry in a spray dryer vessel. The SO2 



is absorbed in the slurry and reacts with the hydrated lime reagent to form solid calcium 
sulfite and calcium sulfate as in a wet lime scrubber. The water is evaporated by the heat 
of the fiue gas. The dried solids are entrained in the flue gas, along with fly ash, and 
are collected in a baghouse. 

SDAESP = Dry lime/spray dryer adsorber followed by a cold-side ESP. 

FBC = In an SO2 control context, FBC refers to the use of a sorbent such as limestone in the 

furnace's fluidized bed for SO2 control. 

SORBENT INJ = Dry injection process, dry powdered lime (or another suitable sorbent) is 
directly injected into the ductwork upstream of a PM control device. 

SORBESP = A dry injection process (mentioned above) located before a cold-side ESP. 

Particulate matter control technology 

ESP- CS = Electrostatic precipitator (cold-side, meaning this ESP is installed at a 
location downstream of the air preheater). The ESP operates by imparting an electrical charge 
to incoming particles, then attracting the particles to oppositely charged plates for 
collection. The collected particles are periodically dislodged in sheets or agglomerates by 
rapping or otherwise vibrating the plates. 

BAGHOUSE = Baghouse (fabric filter) that collects PM by placing a fabric barrier in the 
flue gas path. Gas passes freely through the fabric, but particles are trapped and retained 
for periodic removal. 

MECH/BAGHOUSE = A mechanical collector followed by a fabric filter. 

ESP- HS = Electrostatic precipitator (hot-side, meaning this ESP is installed at a location 
upstream of the air preheater). Operates by imparting an electrical charge to incoming 
particles, then attracting the particles to oppositely charged plates for collection. The 
collected particles are periodically dislodged in sheets or agglomerates by rapping or 
otherwise vibrating the plates. 

ESP- CS/BAGHOUSE = A cold-side ESP followed by a fabric filter. 

MECH = Mechanical collector (assumed to be a cyclone collector in this database). 
Flue gas entering a cylinder tangentially to the wall is imparted with a circular motion 
around the cylinder's axis. Particles in the gas stream are forced toward the wall by 
centrifugal force, then downward through a conical discharge at the bottom of the cylinder 

MECH/ESP- CS = A mechanical collector followed by a cold-side ESP. 

PARTSCRUB = Particulate scrubber. Particulate scrubbers operate by shattering streams of 
water into small droplets that collide with and trap solid particles contained in the flue 
gas or by forcing the gases into intimate contact with water films. The particle-laden 
droplets or water films coalesce and are collected in a sump at the bottom of the scrubber. 

PARTSCRUB/ESP- CS = A cold-side ESP followed by a particulate scrubber. 



MECH/PARTSCRUB = A mechanical collector followed by a particulate scrubber. 

MECH/BAGHOUSE/ESP- HS = A mechanical collector followed by a hot-side ESP followed by a 
fabric filter. 

ESP- HS/ESP- CS = A hot-side ESP followed by a cold-side ESP. 

ESP- HS/BAGHOUSE = A hot-side ESP followed by a fabric filter. 

ESP- CS/ESP- CS = Two cold-side ESPs in series. The first cold-side ESP is less efficient 
and requires a particle polisher for the second, more efficient cold-side ESP. 


